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(§7) A synchronizing signal generating apparatus 
generates a synchronizing signal from digital 
data in which a synchronizing signal formed of 
a fixed data pattern having a predetermined bit 
number is inserted at a predetermined time 
interval L The synchronizing signal generating 
apparatus is comprised of a delay circuit (21, 22, 
23, 24, 25) for obtaining a plurality of digital data 
having a delay time of n times (n is a positive 
integer) as long as the predetermined tome in- 
terval L by delaying the digital data at the unit of 
the time interval L, a bit shift detector (26) for 
detecting a phase coincident with the fixed data 
pattern by delaying the digital data at the bit 
unit a plurality of bit shifters (27, 28, 29, 30, 31) 
for bit-shifting of a plurality of digital data (DO, 
D1, D2, D3, D4) outputted from the delay circuit 
in response to detected result of the bit shift 
detector, a plurality of synchronizing detectors 
(32, 33, 34, 35, 36) for detecting whether or not a 
plurality of digital data bit-shifted by the plurali- 
ty of the bit shifters and the fixed data pattern 
are coincident with each other, and a 
synchronizing signal generating circuit for 
generating a synchronizing signal in response 
to an output signal of the synchronizing detec- 
tor which detected coincidence between the 
digital data and the fixed data pattern. 
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The present invention relates to a synchronizing signal generator for use in an apparatus which detects a 
synchronizing signal of digital data. 

Heretofore, digital data is comprised of sync, (synchronizing) pattern, data I DO (ID number assigned to 
each of sync blocks which will be described later on) and data ID1 (representing content of data) all of which 

5 are needed when digital data is reproduced. FIG. 1 of the accompanying drawings shows an arrangement of 
a conventional synchronizing signal generator for generating a synchronizing signal by detecting a sync, pat- 
tern of digital data, for example. 

As shown in FIG. 1, digital data supplied from some suitable means, such as a reproducing system of a 
digital VTR (video tape recorder), not shown, or the like, is supplied to an input terminal 1 . The digital data thus 

10 supplied to the input terminal 1 is supplied to a delay circuit 2, a variable shift register (VSR) 7 and a bit shift 
detector 6 which will be described later on. The delay circuit 2 delays the digital data supplied thereto through 
the input terminal 1 by a predetermined delay time L Delayed data outputted from the delay circuit 2 is further 
delayed by a delay circuit 3 by a delay time 5L. A variable shift register (VSR) 4 latches therein output data 
Dx of the delay circuit 3 on the basis of a control signal supplied thereto from a bit shift phase corrector 16 

is which will be described later on. A latched output signal from the variable shift register 4 is supplied to some 
suitable means, such as the reproducing system of the digital VTR (not shown) or the like through an output 
terminal 5. The above predetermined delay time L has a duration corresponding to a length of one sync, block 
which will be described later on. 

The bit shift detector 6 detects a bit shift amount of digital data DO supplied thereto through the input ter- 

20 minal 1 on the basis of bit shift information contained in the sync, pattern which will be described later on. 
Detected shift amount data (referred to hereinafter simply as "signal" when necessary) PHO representing a 
shift amount from the bit shift detector 6 is supplied to variable shift registers (VSRs) 7, 10 and the bit shift 
phase corrector 16 which will be described later on, respectively. 

The variable shift register 7 bit-shifts the digital data DO supplied thereto through the input terminal 1 on 

25 the basis of the shift amount data PHO representing a shift amount from the bit shift detector 6. The variable 
shift register 10 bit-shifts digital data D1, delayed by the delay time L by the delay circuit 2, on the basis of 
the shift amount data PHO representing a shift amount supplied thereto from the bit shift detector 6. 

Shifted output data SDO, SD1 from the variable shift registers 7, 10 are supplied to sync/ID detectors 8, 
11, respectively. The sync/ID detectors 8, 11 detect sync, patterns and ID data (I DO and ID1) of the shifted 

30 output data SDO, SD1 supplied thereto from the variable shift registers 7, 10, i.e., the digital data supplied there- 
to through the input terminal 1 and the digital data D1 which results from delaying the digital data DO by the 
delay time L by the delay circuit 2, and supply sync patterns and ID data thus detected to a comparator 9. 

The comparator 9 compares the sync patterns and ID data supplied thereto from the sync/ID detectors 
8, 11 and supplies a signal SY1 representing a compared result to a syncposition corrector 12. The sync pos- 

35 ition corrector 1 2 supplies a correction signal for correcting a position of a synchronizing signal to the bit shift 
phase corrector 16 on the basis of the signal SY1 supplied thereto from the comparator 9 and the signal I DO 
supplied thereto from the sync/ID detector 8. Also, the sync position corrector 12 supplies a so-called inertia 
circuit 13 with a signal SYx. The inertia circuit 13 is what might be called a signal correcting circuit 

The bit shift phase corrector 16 generates a correction signal for effecting a bit shift on the basis of the 

40 signal SYx supplied thereto from the sync position corrector 12 and supplies this correction signal to the va- 
riable shift register 4. Thus, the variable shift register 4 latches therein the digital data Dx supplied thereto from 
the delay circuit 3 and supplies the latched digital data Dx through the output terminal 5 to some suitable means, 
such as the reproducing system of the digital VTR (not shown) or the like. 

The inertia circuit 13 generates a temporary synchronizing signal SYi on the basis of the signal SYx sup- 

45 plied thereto from the sync position corrector 12, and supplies the temporary synchronizing signal SYi thus 
generated to a masking circuit 14. The masking circuit 14 masks temporary synchronizing signals SYi having 
a period shorter than the above predetermined delay time t and supplies other temporary synchronizing signal 
SYi through the output terminal 15 to some suitable means, such as the reproducing system of the digital VTR 
(not shown) or the like as a synchronizing signal SYm. 

so Inside circuit arrangements of the sync position corrector 12 and the bit shift phase corrector 16 shown 
in FIG. 1 will be described below with reference to FIG. 2. 

As shown in FIG. 2, the signal SY1 is supplied from the comparator 9 shown in FIG. 1 to an input terminal 
50 as the compared output The signal SY1 applied to the input terminal 50 is supplied to a sync delay controller 
55. The data ID0 is supplied to an input terminal 54 from the sync/ID detector 8 shown in FIG. 1. 

55 The sync, delay controller 55 outputs signals LD0, LD1 , LD2, LD3 and LD4 on the basis of the signal SY1 
supplied thereto from the comparator 9 shown in FIG. 1 through the input terminal 50 and the signal ID0 sup- 
plied thereto from the sync/ID detector 8 shown in FIG. 1 through the input terminal 54. 

Relationship among the signals SY1, ID0 and signals LD0, LD1, LD2, LD3, LD4 outputted from the sync. 
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delay controller 55 will be described below. When the signal SY1 is held at logic low "0" level, the signals LDO, 
LD1, LD2, LD3, LD4 are all held at logic low "0" level. When the signal SY1 is held at logic high "1" level, the 
signals LDO, LD1, LD2, LD3, LD4 are held at logic levels based on the values of the signal IDO, respectively. 
The sync, delay controller 55 includes a table for determining logic levels at which the signals LDO, LD1, LD2, 
5 LD3, LD4 are held in response to the logic level of the signal IDO. 

Specifically, when the signal SY1 is held at logic high "1" level, the signals LDO, LD1, LD2, LD3, LD4 are 
held at the following logic levels in response to the values of the signal IDO as shown on the table below: 



10 
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The signal LDO is supplied to a delay circuit 56 and a delay circuit 68 in the bit shift phase corrector 16 
so which will be described later on. Trie signal LDO delayed by the delay circuit 56 is supplied to an adder 57. The 
signal LD1 is supplied to the adder 57 and a delay circuit 69 in the bit shift phase corrector 16. The adder 57 
adds the signal LD1 from the sync, delay controller 55 and the output from the delay circuit 56, i.e., signal which 
results from delaying the signal LDO, and supplies a signal SL1 representing an added result to a delay circuit 
58. 

55 The added output signal that was outputted from the adder 57 is delayed by the delay circuit 58 and then 
fed to an adder 59. The signal LD2 from the sync, delay controller 55 is supplied to the adder 59 and the bit 
shift phase corrector 16 which will be described later on. The adder 59 adds the signal LD2 from the sync, 
delay controller 55 and the delayed output from the delay circuit 58, i.e., signal which results from delaying 
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the signal provided by adding the signal LD1 to the delayed signal of the signal LDO, and supplies a signal SL2 
representing an added result thereof to a delay circuit 60. 

The delay circuit 60 delays the added output of the adder 59 and supplies a delayed output to an adder 
61. The signal LD3 outputted from the sync, delay controller 55 is supplied to the adder 61 and the bit shift 
5 phase corrector 16 which will be described later on. The adder 61 adds the signal LD3 supplied thereto from 
the sync, delay controller 55 to the delayed output from the delay circuit 60, i.e., signal which results from de- 
laying the signal obtained when the signal LD2 is added to the signal obtained after the signal LD1 had been 
added to the delayed signal of the signal LDO. The adder 61 supplies a signal SL3 representing an added result 
thereof to a delay circuit 62. 

w The delay circuit 62 delays the added output from the adder 61 and supplies a delayed output to an adder 
63. The signal LD4 outputted from the sync, delay controller 55 is supplied to the adder 63 and the bit shift 
phase corrector 16. The adder 63 adds the signal LD4 supplied thereto from the sync, delay controller 55 to 
the delayed output supplied thereto from the delay circuit 62, i.e., signal which results from delaying the signal 
obtained when the signal LD3 is added to the signal obtained after the signal LD2 had been added to the de- 

15 layed signal of the signal provided by adding the signal LD1 to the delayed signal of the signal LDO. The adder 
63 then supplies a signal SL4 representing an added result thereof to a delay circuit 64 and the bit shift phase 
corrector 16 which will be described later on. 

The delay circuit 64 obtains the signal SYx by delaying the signal SL4 supplied thereto from the adder 63, 
and supplies the signal SYx through a delay circuit 66, the bit shift phase corrector 16 and an output terminal 

20 65 to the inertia circuit 13 shown in FIG. 1 . 

The delay circuit 68 in the bit shift phase corrector 16 obtains a delay signal PLO by delaying the signal 
SLO (the same as the signal LDO in FIG. 2) supplied thereto from the sync, delay controller 55 on the basis of 
the shift amount data PHO representing the shifted amount supplied thereto from the bit shift detector 6 shown 
in FIG. 1, and supplies the signal PLO to a delay circuit 69. The delay circuit 69 receives the signal SL1 from 

25 the adder 57 as an enable signal and obtains a signal PL1 by delaying the signal PLO supplied thereto from 
the delay circuit 68 on the basis of the shift amount data PHO representing the shifted amount supplied thereto 
from the input terminal 67. Then, the delay circuit 69 supplies the signal PL1 to a delay circuit 70. 

The delay circuit 70 receives the signal SL2 from the adder 59 as an enable signal and obtains a signal 
PL2 by delaying the signal PL1 supplied thereto from the delay circuit 69 on the basis of the shift amount data 

30 PHO representing the shifted amount supplied thereto through the input terminal 67. Then, the delay circuit 
70 supplies the signal PL2 to a delay circuit 71. The delay circuit 71 receives the signal SL3 from the adder 
61 as an enable signal and obtains a signal PL3 by delaying the signal PL2 supplied thereto from the delay 
circuit 70 on the basis of the shift amount data PHO representing the shifted amount supplied thereto through 
the input terminal 67. Then, the delay circuit 71 supplies the signal PL3 to a delay circuit 72. 

35 The delay circuit 72 receives the signal SL4 from the adder 63 as an enable signal and obtains a signal 
PL4 by delaying the signal PL3 supplied thereto from the delay circuit 71 on the basis of the shift amount data 
PHO representing the shifted amount supplied thereto through the input terminal 67. Then, the delay circuit 
72 supplies the signal PL4 to a delay circuit 73. The delay circuit 73 obtains a signal PL5 by delaying the signal 
PL4 supplied thereto from the delay circuit 72 in response to the signal SL5 supplied thereto from the delay 

40 circuit 64 of the sync, position corrector 12 as an enable signal, and supplies the signal PL5 to a delay circuit 
74. The delay circuit 74 receives the signal SL6 from the delay circuit 66 as an enable signal and obtains a 
signal PHL by delaying the signal PL5 supplied thereto from the delay circuit 73, and supplies the signal PHL 
through an output terminal 75 to the variable shift register (VSR) 4 shown in FIG. 1. 

Inside circuit arrangements of the delay circuits 69, 70, 71 , 72, 73 and 74 shown in FIG. 2 and inside circuit 

45 arrangements of the inertia circuit 13 and the masking circuit 14 will be described below with reference to FIGS. 
3A, 3B and FIG. 4. 

FIG. 3A shows inside circuit arrangements of the delay circuits 69, 70, 71 and 72 shown in FIG. Z As shown 
in FIG. 3A, a signal LDIIM (collectively refers to the signals LDO, LD1, LD2, LD3, LD4 supplied from the sync, 
delay controller 55 in FIG. 2) is supplied to an input terminal 100. A signal SUN (collectively refers to the signals 

so SLO, SL1 , SL2, SL3, SL4 supplied from the sync, delay controller 55 and the adders 57, 59, 61, 63 in FIG. 2) 
is supplied to an input terminal 101. Shift amount data PHO representing a shifted amount (shift amount data 
PHO representing the shifted amount supplied through the input terminal 67 in FIG. 2) is supplied to an input 
terminal 102. A signal PIN (collectively refers to the signals PLO, PL1, PL2, PL3 and PL4 in FIG. 2) is supplied 
to an input terminal 103. Further, a clock signal is supplied to an input terminal 1 07 from some suitable means, 

55 such as a body circuit of the VTR (not shown) or the like. The signals PLO through PL4 shown in FIG. 2 are 
outputted from an output terminal 108. The delay circuit 68 is formed of a flip-flop circuit 

In the delay circuits 69 through 72 shown in FIG. 3A, the input terminal 1 02 to which the shift amount data 
PHO representing the shifted amount is connected to one fixed contact 104a of a switch 104, and the input 
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terminal 103 is connected to the other fixed contact 104b of the switch 104. A movable contact 104c of the 
switch 104 is connected to the other fixed contact 105b of a switch 105, and one fixed contact 105a of the 
switch 105 is connected to a non-inverting output terminal Q of a flip-flop circuit 106. A movable contact 105c 
of the switch 105 is connected to a data input terminal D of the flip-flop circuit 106, and the input terminal 107 
5 is connected to a clock input terminal of the flip-flop circuit 1 06. The non-inverting output terminal Q of the flip- 
flop circuit 106 is connected to the output terminal 108. Moreover, the signal LDIN (the signals LD0, LD1, LD2, 
LD3 and LD4 supplied from the sync delay controller 55 in FIG. 2) is supplied from the input terminal 100 to 
control operation of the switch 104. The signal SUN (the signals SL0, SL1, SL2, SL3 and SL4 supplied from 
the sync, delay controller 55 and the adders 57, 59, 61 and 63 in FIG. 2) is supplied from the input terminal 
10 1 01 to control operation of the switch 1 05. 

The switch 104 connects the movable contact 104c to one fixed contact 104a when the signal LDIN sup- 
plied thereto from the input terminal 100 is held at logic high "1" level to thereby select the shift amount data 
PH0 representing the shifted amount supplied thereto through the input terminal 1 02. The switch 1 05 connects 
the movable contact 1 05c to the other fixed contact 1 05b when the signal SUN supplied thereto from the input 
15 terminal 101 is held at logic high "1" level to thereby select the signal supplied thereto from the switch 104. 

FIG. 3B shows an inside circuit arrangement of the inertia circuit 13 shown in FIG. 1. As shown in FIG. 3B, 
the inertia circuit 13 comprises an input terminal 110 to which the signal SYx from the sync, position corrector 
12 shown in FIGS. 1 and 2 is supplied, a counter 111 which is reset in response to the signal SYx supplied 
thereto through the input terminal 111, an AND circuit 112 which performs the logical AND of the signal SYx 
20 supplied thereto from the input terminal 110 and the output of the counter 111 and an output terminal 113 from 
which an output of the AND circuit 112 is supplied to the masking circuit 114 shown in FIG. 1. 

The inertia circuit 1 3 resets the counter 111 when the signal SYx is supplied thereto through the input ter- 
minal 110, and obtains an ORed output of the counter and the signal SYx, to thereby obtain the temporary syn- 
chronizing signal SYi having the predetermined period L Then, the inertia circuit 13 supplies the temporary 
25 synchronizing signal SYi through the output terminal 113 to the masking circuit 14 shown in FIG. 1. 

FIG. 4 shows an inside circuit arrangement of the masking circuit 14 shown in FIG. 1 . As shown in FIG. 4, 
the masking circuit 14 comprises an input terminal 115 to which there is supplied the temporary synchronizing 
signal SYi from the inertia circuit 13 shown in FIG. 1 , a counter 116 which begins counting after having been 
reset by the temporary synchronizing signal SYi supplied thereto from the input terminal 1 1 5, a flip-flop circuit 
30 117 which latches therein the output of the counter 116, an OR circuit 118, a flip-flop circuit 11 9 which performs 
the logical AND of the output from the counter 116 and the output of the flip-flop circuit 117 and which supplies 
the ANDed output to a control terminal of the counter 116, and an output terminal 120 (the output terminal 15 
from which the synchronizing signal SYm is outputted in RG. 1) from which the output of the flip-flop circuit 
117 is outputted. 

35 Operation of the masking circuit 14 shown in FIG. 4 will be described with reference to FIG. 5 of a timing 
chart 

In RG. 5, reference symbol ml depicts the temporary synchronizing signal SYi supplied to a reset terminal 
reset of the counter 116 from the input terminal 115 shown in FIG. 4, m2 depicts a carry signal outputted from 
the counter 116, m3 depicts a latched output outputted from the non-inverting output terminal Q of the flip- 

40 flop circuit 1 1 7, m4 depicts a latched output outputted from the non-inverting output terminal Q of the flip-flop 
circuit 119, and m5 depicts a latched output outputted from the non-inverting output terminal Q of the flip-flop 
circuit 119 and which is supplied to the control terminal of the counter 116. 

The counter 116 is reset when the signal M1 supplied to the reset terminal reset thereof goes to logic high 
"1" level, and stops the counting when the signal m5 supplied to the control terminal thereof goes to logic low 

45 "0" level. Then, the counter 116 increments the count value and counts the clock pulse during the (L - 1) period 
when the signal m5 supplied to the control terminal thereof goes to logic high "I" level. 

When the signal ml supplied through the input terminal 115 to the reset terminal reset of the counter 116 
goes to logic high "1" level, the counter 116 is reset The counter 116 counts the clock pulse of the (L- 1) period 
when the signal m5 supplied to the control terminal thereof goes to logic high "1" level. Then, the counter 116 

so outputs the carry signal m2 shown in FIG. 5 after having counted the clock pulses of the (L - 1) period. 

The carry signal m2 is supplied to the data input terminal D of the flip-flop circuit 117. The flip-flop circuit 
117 latches therein the carry signal m2 supplied thereto from the counter 116 in response to a system clock 
(not shown). A latched output outputted from the flip-flop circuit 117 becomes the latched output m3 shown in 
FIG. 5. The latched output m3 is outputted through the output terminal 120 as a signal Syi. 

55 The carry signal m2 from the counter 116 is on the other hand supplied to the OR circuit 118, and the OR 
circuit 118 performs the logical OR of the carry signal m2 and the signal m4 outputted from the inverting output 
terminal IQ of the flip-flop circuit 119. When the carry signal m2 is held at logic high "1" level and the signal 
m4 is held at logic low "0" level, the output of the OR circuit 118 goes to logic high "1" level. Therefore, when 
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the signal ml is held at logic low "0" level in the next clock, the output developed at the non-inverting output 
terminal Q of the flip-flop circuit 11 9 goes to logic high "1 " level, and the output developed at the inverting output 
terminal IQ thereof goes to logic low "0" level, causing the counter 1 6 to be disabled. When, however, the signal 
ml of logic high "1" level is inputted thereto, the flip-flop circuit 119 is reset and the signal m5 goes to logic 
5 high "1 " level, thereby energizing the counter 116. 

The counter 116 is reset at the time the signal ml is held at logic high "1" level. Then, during the period in 
which the signal m5 is held at logic high "1" level, the counter 116 counts the clock pulses. When the counter 
116 counts the clock pulses of the (L - 1) period, the counter 116 outputs the carry signal m2. 

In the example of FIG. 5, the fourth pulse from the left of the signal ml is masked by the masking circuit 
10 14 shown in FIG. 1 . Specifically, although the counter 116 is reset by the third pulse from the left of the signal 
ml and is energized to start counting, the counter 11 6 is reset by the fourth pulse from the left of the signal ml 
before counting the clock pulses of the (L - 1 ) period. After the counter 116 was reset as described above, the 
counter 116 resumes the counting. When the counter 116 counts the clock pulses of the (L - 1) period, the 
counter 116 outputs the carry signal m2. According to the above-mentioned operation, the masking circuit 14 
15 can mask the pulse having the period shorter than the (L - 1) period. 

An example of a format of the digital VTR will be described below with reference to FIGS. 6 and 7. 

In FIG. 6, reference symbol SB depicts a format of one sync, block of the digital VTR. As shown in FIG. 6, 

one sync, block is comprised of sync, patterns SYO, SY1, ID data IDO, ID1, data DO, D1 D161 and inner 

parities P0, P1 P13. In this case, all elements except the sync, patterns SYO, SY1 constitute an inner code 

20 block. 

FIG. 7 shows an example of the tape format of the digital VTR As shown in FIG. 7, according to this ex- 
ample, one field is formed of six recording tracks (segments). Each segment is comprised of four audio sectors 
A1 through A4 provided at the center, servo tracking data S provided at the respective ends of the audio sectors 
A1 through A4 and video sectors V provided at the respective ends of the servo tracking data S. The audio 
25 sectors A1 through A4 are changed in arrangement at every two segments as shown in FIG. 7. Each sector 
is formed of a plurality of sync, blocks shown in FIG. 6. 

Referring back to RG. 6, the format of the sync Mock of the digital VTR will be described below. FIG. 6 
shows the ID data IDO in correspondence with the sector arrangement shown in FIG. 7. The ID data IDO rep- 
resents the sync, block number having consecutive values to respective sync, blocks of the video sector V, 
do the audio sectors A1 through A4 and the video sector V. 

As shown in FIG. 6, the ID data ID is comprised of V/A representative of video sector or audio sector, TR 
representing a track number, SG representing a segment number, F representing a color frame and C/C rep- 
resenting a component signal or composite signal. 

Continuity of data obtained when data is received will be described with reference to FIGS. 8A through 
35 8D. In the following description, let it be assumed that ID in the digital data is decremented by "1" at every 
sync, pattern and that the sector has the same value within one Mock. Further, the sector is formed of vid- 
eo/audio data, track number data, two segment number data, two field number data and option flag data. Fur- 
thermore, since the data series is obtained by converting serial data into parallel data, bit must be shifted to 
the correct phase. 

40 In FIGS. 8B through 8D, each of hatched portions is comprised of sync, patterns (e.g., SYNCO, SYNC1), 
IDO, ID1 and data shown in FIG. 8A. IDO and reference symbols L are shown in FIGS. 8B, 8C and 8D. 

FIG. 8B shows the case that data is continuous upon reception. FIG. 8C shows the case that data is not 
continuous because the next data of the ID data ID+3 is lost when a tape is slackened or head is jumped. FIG. 
8D shows the case that data is not continuous due to discontinuous point, such as a border of tracks of the 

45 VTR, a so-called edit gap produced as the border of video and audio recording areas or the li ke, for example. 
When on the other hand a synchronizing signal is reproduced, a synchronizing error probability is in- 
creased as a byte error rate is deteriorated. Once the synchronizing signal is not reproduced, an error occurs 
at every synchronizing block, which further deteriorates the whole error rate. Specifically, when the byte error 
rate becomes deteriorated more than a synchronizing detection capability, error is increased in an avalanche 

so fashion. Thus, it is to be noted that an error correction capability of the whole system depends upon the syn- 
chronizing detection capability rather than the error correction code capability. Therefore, considering balance 
between the synchronizing detection capability and the error correction code capability, it is to be noted that 
the high synchronizing detection capability should be provided as the byte error rate is deteriorated. 

Operation of the conventional synchronizing signal generator shown in FIG. 1 will be described with ref- 

55 ere nee to FIGS. 9A through 9H. In FIG. 9A, solid circles represent the case that the sync, pattern could be 
detected. In RG. 9H, solid circles represent synchronizing signals obtained when the sync, pattern is detected 
continuously twice, and open circles represent synchronizing signals generated by the inertia circuit 13 and 
the masking circuit 14 shown in FIG. 1 when the sync, pattern is not detected continuously twice. 
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In the example shown in FIGS. 9A through 9H, it should be appreciated that a block in which the IDO cor- 
responds to "29" is dropped out 

When digital data shown in FIG. 9B is supplied, the sync, patterns shown by the solid circles in FIG. 9B 
are detected, and the detected sync, pattern shown in FIG. 9C is obtained. Then, the delay circuit 2 delays 
s this detected sync, pattern by the delay time L and outputs the sync, pattern shown in FIG. 9D. The bit shift 
detector 6 obtains the shift amount data PHO representing the shifted amount by detecting 5 bits from the dig- 
ital data shown in FIG. 9B, and supplies the shift amount data PHO representing the shifted amount to the 
variable shift registers 7, 10 and the bit shift phase corrector 16. 

Digital data in which the sync, pattern is detected as shown in FIG. 9C is supplied to the variable shift 
10 register 7, and digital data in which the sync, pattern is detected as shown in FIG. 9D is supplied to the variable 
shift register 10. 

The variable shift registers 7 and 10 bit-shift the digital data on the basis of the shift amount data PHO 
representing the shifted amount supplied thereto from the bit shift detector 6 and supply the bit-shifted digital 
data to the sync/ID detectors 8 and 11. The sync/ID detectors 8 and 11 detect the sync, pattern and the ID 

15 data IDO, ID1 from the digital data supplied thereto from the variable shift registers 7, 1 0 and supply the sync, 
pattern and the data IDO, ID1 thus detected to the comparator 9. 

The comparator 9 compares the sync, pattern and ID data IDO, ID1 supplied thereto from the sync/ID de- 
tectors 8 and 11, and supplies the signal SY1 representing the compared result to the sync, position corrector 
12. Specifically, the output shown in FIG. 9E is obtained by performing the logical AND of the sync, pattern 

20 shown in FIG. 9C and the sync pattern shown in FIG. 9D. The sync, patterns encircled by dashed lines in 
FIGS. 9C and 9D are obtained at the same timing point More specifically, the sync, pattern in which the sync, 
pattern is continuously obtained twice can be detected by comparing the sync, pattern and ID data IDO, ID1 
supplied thereto from the syncflD detectors 8, 11 by the comparator 9. 

The sync, position corrector 12 bit-shifts the digital data supplied thereto from the delay circuit 3 on the 

25 basis of the compared result shown in FIG. 9E. Also, the sync, position corrector 12 determines on the basis 
of the value of the ID data IDO whether or not the sync pattern is located at the starting portion of the block. 
If the sync, pattern is detected during the period from the starting portion of the block to six sync, blocks, then 
the sync, position corrector 12 delays the sync, pattern SYx. The delayed sync, pattern SYx is illustrated in 
FIG. 9F. 

30 The reason that the sync, pattern SYx should be delayed will be described below. The reason that the 
sync position corrector 12 delays the sync pattern SYx on the basis of the compared result shown in FIG. 9E 
is to use a sync pattern of a block delayed from a sync pattern of a certain block of the data delayed by the 
delay time 6L by the delay circuits 2 and 3. 

This reason will be described in another way with reference to FIGS. 9A through 9H. Since the block in 

35 which the IDO is "29" is dropped out as shown in FIG. 19 A, in order to reproduce data by reliably obtaining a 
synchronizing signal from the block in which the IDO is "28", the sync pattern SYx should be delayed by the 
delay time ton the basis of the compared result SY1 obtained when the sync pattern is detected from the 
block in which the IDO is "27" as shown in FIG. 9A. 

The sync pattern SYx shown in FIG. 9F is supplied to the inertia circuit 1 3. The inertia circuit 13 is locked 

40 to the sync pattern SYx shown in FIG. 9F and outputs the temporary synchronizing signal SYi shown in FIG. 
9G. The temporary synchronizing signal SYi is supplied to the masking circuit 14. The masking circuit 14 masks 
a temporary synchronizing signal having an interval shorter than the delay time tfrom the temporary synchron- 
izing signal SYi supplied thereto from the inertia circuit 13. The masking operation of the masking circuit 14 is 
illustrated in FIG. 9H. In RG. 9H, solid circles represent synchronizing signals obtained from the detected sync. 

45 patterns, and open circles represent temporary synchronizing signals which are generated by the inertia circuit 
1 3 in correspondence with sync patterns that could not be detected. Study of FIG. 9H reveals that the masking 
circuit 14 masks the temporary synchronizing signal whose interval is shorter than the delay time t as encircled 
by dashed lines in FIG. 9G. The synchronizing signal from the masking circuit 14 is supplied through the output 
terminal 1 5 to some suitable means, such as the reproducing system of the digital VTR or the li ke. 

50 On the other hand, the digital data is delayed by the delay circuit 3 by the delay time 5t, for example, and 
then supplied to the variable shift register 4, in which it is bit-shifted by the correction signal supplied thereto 
from the bit shift phase corrector 1 6 to thereby correct the phase thereof. Thereafter, digital data whose border 
(i.e., portion corresponding to the dropped data ID "29") is bit-shifted and returned equrvalently to the correct 
position, thereby being supplied through the output terminal 5 to some suitable means, such as the reproducing 

55 system of the digital VTR (not shown) or the like. Therefore, the reproducing system of the digital VTR (not 
shown) reproduces digital data on the basis of the digital data supplied thereto from the output terminal 5 and 
the synchronizing signal SYm supplied thereto through the output terminal 15. 

The conventional synchronizing signal generator shown in FIG. 1 determines that the sync, pattern is de- 
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tected when the two adjacent sync patterns are both determined values, a relationship of data IDO represent- 
ing the synchronizing signal is represented by "+ 1" and also when the data ID1 representing the content of 
the data of the synchronizing block is the same. Then, the synchronizing signal generator locks the inertia circuit 
13. 

s How the conventional synchronizing signal generator shown in FIG. 1 operates when two sync, patterns 

become erroneous will be described below with reference to FIGS. 10A through 10J. 

FIG. 1 0A shows the values of IDO similarly to FIG. 9A. FIGS. 10B, 10C and 10D show the case that the 
sync, pattern of the block number having the IDO data value of "27" cannot be detected, FIGS. 10E, 10F and 
1 0G show the case that the sync patterns of blocks having the IDO data values of "27", "26" cannot be detected, 

10 and FIGS. 10H, 101 and 10J show the case that the sync, patterns of blocks having ID data values of "27", 
"26" and "25" cannot be detected, respectively. 

As shown in FIG. 10B, when the sync, pattern of the block having the IDO value "27" cannot be detected, 
the comparator 9 determines that a block corresponding to "28" of the IDO value and the adjacent block, i.e., 
the sync, pattern of the block having "27" of IDO value, i.e., IDO and ID1 are not coincident with each other. 

15 Thus, the comparator 9 outputs a compared output shown in FIG. 10C, and the inertia circuit 13 outputs the 
temporary synchronizing signal SYi shown in FIG. 10D. In FIG. 10D, solid circles represent detected sync, pat- 
terns, open circles represent synchronizing signals obtained from the sync, patterns generated by the inertia 
circuit 13, and times represent errors, i.e., the case that a synchronizing signal is not outputted. 

As shown in FIG. 10E, when neither of the sync, patterns of the blocks in which the values of the IDO are 

20 "27" and "26" are detected, the comparator 9 determines that the sync, pattern of block corresponding to "28" 
of the IDO and two blocks adjacent to the former block, i.e., the sync, patterns of the blocks corresponding to 
"27" and "26" of the IDO, IDO and ID1 are not coincident with each other. As s consequence, the comparator 9 
outputs a compared output shown in FIG. 10F and the inertia circuit 13 outputs a synchronizing signal shown 
in FIG. 10G. In FIG. 10G, solid circles represent synchronizing signals obtained from detected sync, patterns, 

25 open circles represent synchronizing signals generated from the inertia circuit 13, and times represent errors, 
i.e„ the case that a synchronizing signal is not outputted. 

As shown in FIG. 10H, when the sync, patterns of blocks in which values of IDO are "27", "26" and "25" 
are not detected at all, the comparator 9 determines that the sync, pattern of the block corresponding to "28" 
of the IDO value and the sync, patterns of three blocks adjacent to the former block, i.e., sync, patterns of blocks 

30 corresponding to "27", "26" and "25" of IDO values, i.e., IDO and ID1 are not coincident with each other. Con- 
sequently, the comparator 9 outputs a compared output shown in FIG. 101 and the inertia circuit 13 outputs a 
temporary synchronizing signal SYi shown in FIG. 10J. In FIG. 10J, solid circles represent synchronizing signals 
obtained from the sync, patterns that could be detected, open circle represent synchronizing signals generated 
from the inertia circuit 1 3 and times represent errors, i.e, the case that a synchronizing signal is not outputted. 

35 In other words, when two sync, patterns or more become erroneous continuously, data provided in the 
interval that is not synchronized all become erroneous, As shown by the open circles in RGS. 10D, 10G and 
10J, once the synchronization is established, the synchronizing signal can be generated by the inertia circuit 
13. It is the border of the block shown in FIG. 8D that causes a serious problems if the synchronization is not 
established. 

40 The assignee of the present application has previously proposed a synchronizing signal extracting appa- 
ratus (see Japanese laid-open patent publication No. 60-137150). According to this previously-proposed syn- 
chronizing signal extracting apparatus, since a synchronizing output signal is obtained under the condition that 
synchronizing signals of the portions of incoming video signals are coincident with each other in timing and 
that address data are coincident with each other in content, it is possible to sufficiently reduce the probability 

45 in actual practice to the extent that a data portion of the same pattern as that of the synchronizing signal oc- 
curred at the time synchronizing signal data arrives will not be erroneously determined as the synchronizing 
signal. 

Furthermore, the assignee of the present application has previously proposed a synchronizing signal de- 
tecting apparatus (see Japanese laid-open patent publication No. 1-1881 32). According to this previously-pro- 

50 posed synchronizing signal detecting apparatus, incoming serial data is converted into parallel data, and a 
phase at which data pattern of a synchronizing signal is assumed to exist is detected from the parallel data. 
Then, the parallel data is shifted on the basis of the detected phase and a synchronizing signal is detected 
from the shifted data. Therefore, the synchronizing signal can be detected at lower speed and the circuit ar- 
rangement of this synchronizing signal detecting apparatus can be simplified. 

55 Since, however, the above conventional synchronizing signal generator treats only the adjacent sync, pat- 
terns, a probability (sync, error rate) that the synchronizing signal cannot be detected is considerably large 
and cannot cope with the error correction capability. 

The sync, error rate will be described below. A probability (byte error rate Psync) that 4 bytes of sync, pat- 
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tern (SYNC2, ID1, SEC1) will cause an error is expressed by the following equation (1): 

Psync = 4xPbyte (1) 
where Pbyte represents the byte error rate. 

Accordingly, when a signal is delayed by 6 sync, blocks and detected at the starting portion of the block, 
5 a probability that a synchronizing error will occur in the starting portion of the block, i.e., a synchronizing signal 
cannot be detected is expressed by the following equation (2): 

Pse = (Psync) 6 + (Psync) 5 x(1 - Psync) x 6 + (Psync) 4 x(1 - Psync) 2 x 10 + (Psync) 3 x(1 - 

Psync) 3 x 4 (2) 

The byte error rate Pbyte = 3x1 CH. Also, assuming that the border of block, for example, occurs 1800 
10 time per second, then a number Nb at which a synchronization is not established at the border of block is ex- 
pressed by the following equation (3): 

Nb = 1/1800/Pse 
15 = 1.3 (minutes) ... (3) 

This value of 1 .3 (minutes) is a level which causes a serious problem in actual practice. Therefore, accord- 
ing to the conventional synchronizing signal generator of the system that treats only the adjacent sync pat- 

20 terns, there is then the disadvantage that the probability of synchronizing error is considerably large. 

It is therefore an object of the present invention to provide a synchronizing signal generating apparatus in 
which the aforesaid shortcomings and disadvantages encountered with the prior art can be reduced. 

It is another object of the present invention to provide a synchronizing signal generating apparatus in which 
a probability (sync, error rate) that a sync, pattern cannot be detected can be suppressed to be small. 

25 According to a first aspect of the present invention, there is provided a synchronizing signal generating 
apparatus for generating a synchronizing signal from digital data in which a synchronizing signal formed of a 
fixed data pattern having a predetermined bit number is inserted at a predetermined time interval L The syn- 
chronizing signal generating apparatus is comprised of a delay circuit for obtaining a plurality of digital data 
having a delay time of n times (n is a positive integer) as long as the predetermined time interval L by delaying 

30 the digital data at the unit of the time interval U a bit shift detector for detecting a phase coincident with the 
fixed data pattern by delaying the digital data at the bit unit, a plurality of bit shifters for bit-shifting a plurality 
of digital data outputted from the delay ctrcuft in response to detected result of the bit shift detector, a plurality 
of synchronizing detectors for detecting whether or not a plurality of digital data bit-shifted by the plurality of 
bit shifters and the fixed data pattern are coincident with each other, and a synchronizing signal generating 

35 circuit for generating a synchronizing signal in response to an output signal of the synchronizing detectors which 
detected coincidence between the digital data and the f ixed data pattern. 

According to a second aspect of the present invention, there is provided a synchronizing signal generating 
apparatus for generating a synchronizing signal from digital data in which a synchronizing signal formed of a 
fixed data pattern having a predetermined bit number is inserted at a predetermined time interval L and in which 

40 an identification number whose value is changed at every predetermined time interval L is inserted. The syn- 
chronizing signal generating apparatus is comprised of a delay circuit for obtaining a plurality of digital data 
having a delay time of n times (n is a positive integer) as long as the predetermined time interval L by delaying 
the digital data at the unit of the time interval L, a bit shift detector for detecting a phase coincident with the 
fixed data pattern by delaying the digital data at the bit unit, a plurality of bit shifters for bit-shifting a plurality 

45 of digital data outputted from the delay circuit in response to detected result of the bit shift detector, a plurality 
of synchronizing detectors for detecting whether or not a plurality of digital data bit-shifted by the plurality of 
bit shifters, the fixed data pattern and the identification number whose value changes in response to the time 
interval L are coincident with one another, and a synchronizing signal generating circuit for generating a syn- 
chronizing signal in response to an output signal of the synchronizing detector which detected coincidence 

so among the digital data, the fixed data pattern and the identification number. 

In accordance with a third aspect of the present invention, there is provided a synchronizing signal gen- 
erating apparatus for generating a synchronizing signal f rom digital data in which a synchronizing signal formed 
of a fixed data pattern having a predetermined bit number is inserted at a predetermined time interval L, a 
first identification number whose value changes at every predetermined time interval L and second identif h 

55 cation number whose value is the same at the data unit of the same content at every predetermined time in- 
terval L The synchronizing signal generating apparatus is comprised of a delay circuit for obtaining a plurality 
of digital data having a delay time of n times (n is a positive integer) as long as the predetermined time interval 
L by delaying the digital data at the unit of the time interval U a bit shift detector for detecting a phase coincident 
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with the fixed data pattern by delaying the digital data at the bit unit, a plurality of bit shifters for bit-shifting a 
plurality of digital data outputted from the delay circuit in response to detected result of the bit shift detector, 
a plurality of synchronizing detectors connected to the plurality of bit shifters for detecting whether or not a 
plurality of digital data bit-shifted by the plurality of bit shifters, the fixed data pattern, the first identification 

5 number whose value changes in response to the time interval L and the second identification number are co- 
incident with one another, and a synchronizing signal generating circuit for generating a synchronizing signal 
in response to an output signal of the synchronizing detector which detected coincidence of the digital data, 
the fixed data pattern, the first identification number and the second identification number. An embodiment 
of the invention will now be described, by way of example only, with reference to the accompanying drawings 

10 in which: 

Figure 1 is a block diagram showing an example of a conventional synchronizing signal generator; 
FIG. 2 is a block diagram showing a main portion of the conventional synchronizing signal generator shown 
in FIG. 1; 

FIG. 3A is a schematic block diagram showing inside circuit arrangements of the delay circuits shown in 
15 FIG. 2; 

FIG. 3B is a schematic block diagram showing an inside circuit arrangement of the inertia circuit shown in 
FIG. 1; 

FIG. 4 is a schematic block diagram showing an inside circuit arrangement of the masking circuit shown 
in FIG. 1; 

20 FIG. 5 is a timing chart used to explain operation of the masking circuit shown in FIG. 4; 

FIG. 6 is a diagram used to explain the conventional synchronizing signal generator and illustrating an ex- 
ample of format of a digital VTR; 

FIG. 7 is a diagram used to explain the conventional synchronizing signal generator and illustrating a tape 
format of the digital VTR; 

25 FIGS. 8A through 8D are diagrams showing a format of digital data, and to which reference will be made 

in explaining disadvantages brought about when digital data is reproduced; 

FIGS. 9A through 9H are timing charts used to explain operation of the conventional synchronizing signal 
generator, 

FIGS. 1 0A through 1 0J are timing charts used to explain operation of the conventional synchronizing signal 
30 generator; 

FIG. 11 is a block diagram showing a synchronizing signal generator according to one embodiment of the 
present invention; 

FIG. 12 is a diagram used to explain the sync, pattern; 

FIG. 13 is a diagram used to explain position at which data are selected in response to the bit shift phase; 
35 FIG. 14 is a block diagram showing inside circuit arrangements of a sync, position corrector and a bit shift 
phase corrector; 

RGS. 15A through 15D are tables used to explain operation of the main portion of the synchronizing signal 
generator; 

FIG. 16 is a flowchart to which reference will be made in explaining synchronizing signal detecting oper- 
40 ation; 

FIGS. 17A through 17N are timing charts used to explain operation of the synchronizing signal generator, 
FIGS. 18A through 181 are timing charts used to explain how the synchronizing signal generator operates 
when delay amounts are changed; 

FIGS. 19A through 19J are timing charts used to explain how the synchronizing signal generator operates 
45 when the sync, pattern is not detected over the periods U 2L and 3L; and 

FIGS. 20A through 20K are timing charts used to explain how the synchronizing signal generator operates 
when the sync, pattern cannot be detected over the periods 4L, 2L and L 

A synchronizing signal generator according to an embodiment of the present invention will now be descri- 
bed in detail with reference to FIG. 11. In FIG. 11, like parts corresponding to those of FIG. 1 are marked with 
so the same references and therefore need not be described in detail. 

As shown in FIG. 11, there is provided an input terminal 20 to which there is supplied the digital data DO 
from some suitable means, such as the reproducing system of the digital VTR (not shown) or the like. Delay 
circuits 21 , 22, 23 and 24 delay input data by the predetermined delay time L and output delayed data. A delay 
circuit 25 delays input data by the predetermined delay time L and outputs delayed data. As shown in FIG. 11 , 
55 the delay circuits 21 , 22, 23, 24 and 25 are connected in series and the output terminal of the delay circuit 25 
provided at the final stage is connected to an input terminal of the variable shift register (VSR) 48. 

Variable shift registers (VSRs) 27, 28, 29, 30 and 31 obtain signals SDO, SD1, SD2, SD3 and SD4 by latch- 
ing therein the digital data DO supplied thereto from the input terminal 20 and the signals D1 , D2, D3 and D4 
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supplied thereto from the delay circuits 21 , 22, 23 and 24 on the basis of the shift amount data PHO represen- 
tative of the shift amount supplied thereto from the bit shift detector 26. Output signals SDO, SD1, SD2, SD3 
and SD4 from the variable shift registers (VSRs) 27, 28, 29, 30 and 31 are supplied to sync/ID detectors 32, 
33, 34, 35 and 36, respectively. 

5 A relationship between the sync, pattern and the bit shift phase and how to detect the bit shift phase by 

the bit shift detector 26 will be described with reference to FIG. 12. In this case, let us describe the case that, 
of the sync, patterns, SYNC1 is set to "2E" and SYNC2 is set to "D3", by way of example. 

In binary-coded notation, "2E" is expressed as "01110100" and "D3" is expressed as "11001011". In this 
embodiment, the bit shift detector 26 is adapted to detect the leading 5 bits of the sync, pattern. Accordingly, 

10 when the phase is shifted by 1 bit as shown by an arrow N1 in FIG. 12, the leading 5 bits of the sync, pattern 
become "11101" and the bit shift phase at that time becomes 1 bit as shown on the rightmost first column of 
FIG. 12. 

When the phase is shifted by 2 bits as shown by an arrow N2 in FIG. 12, the leading 5 bits of the sync, 
pattern become "11010" and the bit shift phase at that time becomes 2 bits as shown on the rightmost second 
15 column of FIG. 12. 

When the phase is shifted by 3 bits as shown by an arrow N3 in FIG. 12, the leading 5 bits of the sync, 
pattern become "10100" and the bit shift phase at that time becomes 3 bits as shown in the rightmost third 
column of FIG. 12. 

When the phase is shifted by 4 bits as shown by an arrow N4 in FIG. 12, the leading 5 bits of the sync. 
20 pattern become "01001" and the bit shift phase at that time becomes 4 bits as shown in the rightmost fourth 
column of FIG. 12. 

When the phase is shifted by 5 bits as shown by an arrow N5 in FIG. 12, the leading 5 bits of the sync, 
pattern becomes "10011" and the bit shift phase at that time becomes 5 bits as shown in the rightmost fifth 
column of FIG. 12. 

25 When the phase is shifted by 6 bits as shown by an arrow N6 in FIG. 12, the leading 5 bits of the sync, 

pattern becomes "00110" and the bit shift phase at that time becomes 6 bits as shown in the rightmost sixth 
column of FIG. 12. 

Furthermore, when the phase is shifted by 7 bits as shown by an arrow N7 in FIG. 12, the leading 5 bits 
of the sync, pattern becomes "01100" and the bit shift phase at that time becomes 7 bits as shown in the right- 
30 most seventh column of FIG. 12. 

Specifically, the bit shift detector 26 detects the bit shift amount and generates the shift amount data PHO 
representing the shifted amount of bits. 

How to pick up data in response to the bit shift phase will be described with reference to FIG. 13. 

The variable shift registers (VSRs) 27, 28, 29, 30 and 31 shown in FIG. 11 carry out a so-called variable 
35 shift operation in such a way as to change the pick-up position of data on the basis of the shift amount data 
PHO supplied thereto from the bft shift detector 26. 

In FIG. 1 3, an arrow NO represents a shift amount "0", an arrow N1 represents a shift amount "1 ", an arrow 
N2 represents a shift amount "2", an arrow N3 represents a shift amount "3", an arrow IM4 represents a shift 
amount "4", an arrow N5 represents a shift amount "5", an arrow N6 represents a shift amount "6", and an 
40 arrow N7 represents a shift amount "7", respectively. 

More specifically, the arrow NO represents how to pick up data when the shift amount data PHO repre- 
senting the shift amount from the bit shift detector 26 shows the shift amount "0". As shown by the arrow NO, 
input data DO through d7 are not shifted and then outputted as they are, i.e., the input data DO through d7 are 
used as they are. 

45 The arrow N1 represents how to pick up data when the shift amount data PHO representing the shift 
amount from the bit shift detector 26 shows the shift amount "1". As shown by the arrow N1, the input data 
DO through d7 are shifted by 1 bit and the input data D1 through dO are picked up and then used. 

The arrow N2 represents how to pick up data when the shift amount data PHO representing the shift 
amount from the bit shift detector 26 shows the shift amount "2". As shown by the arrow N2, the input data 
so DO through d7 are shifted by 2 bits and the input data D2 through dl are picked up and then used. 

The arrow N3 represents how to pick up data when the shift amount data PHO representing the shift 
amount from the bit shift detector 26 shows the shift amount "3". As shown by the arrow N3, the input data 
DO through d7 are shifted by 3 bits and the input data D3 through d2 are picked up and then used. 

The arrow N4 represents how to pick up data when the shift amount data PHO representing the shift 
55 amount from the bit shift detector 26 shows the shift amount "4". As shown by the arrow N4, the input data 
DO through d7 are shifted by 4 bits and the input data D4 through d3 are picked up and then used. 

The arrow N5 represents how to pick up data when the shift amount data PHO representing the shift 
amount from the bit shift detector 26 shows the shift amount "5". As shown by the arrow N5, the input data 
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DO through <J7 are shifted by 5 bits and the input data D5 through d4 are picked up and then used. 

The arrow N6 represents how to pick up data when the shift amount data PHO representing the shifted 
amount from the bit shift detector 26 shows the shift amount "6". As shown by the arrow N6, the input data 
DO through d7 are shifted by 6 bits and the input data D6 through d5 are picked up and then used. 

5 The arrow N7 represents how to pick up data when the shift amount data PHO representing the shift 

amount from the bit shift detector 26 shows the shift amount "7". As shown by the arrow N7, the input data 
DO through d7 are shifted by 7 bits and the input data D7 through d6 are picked up and then used. 

The sync/ID detectors 32, 33 detect sync, patterns, ID data and sector data of the signals SDO, SD1 sup- 
plied thereto from the variable shift registers 27, 28, and supply the sync, patterns, ID data and sector data 

w thus detected to comparators 37, 38, 39 and 40, respectively. Also, the sync/ID detectors 32, 33 supply the 
data IDO and ID1 to a sync, position corrector 41. 

The sync/ID detectors 34, 35, 36 detect sync patterns, data IDO, ID1 of the signals SD2, SD3, SD4 supplied 
thereto from the variable shift registers 29, 30, 31 and supply the sync. patterns, data IDO, ID1 thus detected 
to the comparators 38, 39, 40, respectively. 

15 The comparator 37 obtains the signal SY1 representing the compared result by comparing the sync, pat- 
tern, data IDO, ID1 supplied thereto from the sync/ID detector 32 with the sync, pattern, data IDO, ID1 supplied 
thereto from the sync/ID detector 33, and supplies the signal SY1 to the sync, position corrector 41 . 

The comparators 38, 39, 40 obtain the signals SY2, SY3, SY4 representing compared results by comparing 
the sync, patterns, data IDO, ID1 supplied thereto from the sync/ID detectors 38, 39, 40 with the sync, pattern, 

20 data IDO, ID1 supplied thereto from the sync/ID detector 32, and supply the signals SY2, SY3, SY4 to the sync, 
position corrector 41 . 

More specifically, the comparator 38 outputs a signal of logic high "1" level when the sync patterns from 
the sync/ID detectors 38, 39 become coincident with each other, a difference between the data IDO from the 
sync/ID detectors 38, 39 is "1" and when data ID1 from the sync/ID detectors 38, 39 become coincident with 
25 each other. 

The comparator 39 outputs a signal of logic high "1" level when the sync patterns from the sync/ID de- 
tectors 34, 35 become coincident with each other, a difference between data IDO from the sync/ID detectors 

34. 35 is "1" and when data ID1 from the sync/ID detectors 34, 35 become coincident with each other. 

The comparator 40 outputs a signal of logic high "1" level when the sync patterns from the sync/ID de- 
30 tectors 35, 36 become coincident with each other, a difference between data IDO from the sync/ID detectors 

35. 36 is "1 s and when data ID1 from the sync/ID detectors 35, 36 become coincident with each other. 

The sync position corrector 41 corrects the synchronizing position on the basis of the data IDO, ID1 sup- 
plied thereto from the sync/ID detector 32 and the signals SY1 , SY2, SY3, SY4 supplied thereto from the com- 
parators 37, 38, 39, 40, and supplies a corrected result to the bit shift phase corrector 42. 

35 The bit shift phase corrector 42 obtains a signal PHL by correcting the bit shift phase on the basis of the 
shift amount data PHO representing the shift amount supplied thereto from the bit shift detector 26 and the 
output of the sync position corrector 41 , and supplies the resultant signal PHL to the variable shift register 48. 

The variable shift register 48 latches therein the output of the delay circuit 25 on the basis off the signal 
PHL supplied thereto from the bit shift phase corrector 42, and supplies the latched output through an output 

40 terminal 49 to other circuits of the VTR (not shown) or the like. The inertia circuit 13 and the masking circuit 
14 are arranged in the same way as those of the conventional synchronizing signal generator shown in FIG. 
1, and therefore need not be described. Furthermore, the inside circuit arrangements of the inertia circuit 13 
and the masking circuit 14 also are made the same as those shown in FIGS. 3 and 4. 

Inside circuit arrangements of the sync position corrector 41 and the bit shift phase corrector 42 shown 

45 in FIG. 11 will be described below with reference to FIG. 14. In FIG. 14, like parts corresponding to those of 
FIG. 2 are marked with the same references and therefore need not be described in detail. 

As shown in FIG. 14, the signal SY1 representing the compared result obtained from the comparator 37 
shown in FIG. 11 is supplied to an input terminal 50. The signal SY2 representing the compared result obtained 
from the comparator 38 shown in FIG. 11 is supplied to an input terminal 51. The signal SY3 representing the 

so compared result obtained from the comparator 39 shown in FIG. 11 is supplied to an input terminal 52. The 
signal SY4 representing the compared result obtained from the comparator 40 shown in FIG. 11 is supplied to 
an input terminal 53. 

The sync position corrector 41 and the btt shift phase corrector 42 shown in FIG. 14 are different from 
the sync position corrector 9 and the bit shift phase corrector 13 shown in FIG. 2 in the input terminals 50 
55 through 53. As will be clear from FIGS. 1 and 2, according to this embodiment sync, patterns having time 
intervals L through 4L are detected. Specifically, when the time intervals of the detected two sync patterns 
are L, 2L, 3L and 4L, it is determined that correct sync patterns are obtained, and then the inertia circuit 13 
is initialized. A portion in which sync, pattern is not obtained is compensated by the signal output ted from the 
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inertia circuit 13. 

Operation of the sync, position corrector 41 and the bit shift phase corrector 42 will be described with ref- 
erence to FIGS. 15A through 15D. 

When the signal SY1 supplied through the input terminal 50 shown in FIG. 14 from the comparator 37 

5 shown in FIG. 11 is held at logic high "1" level, the state shown in FIG. 15A is presented. More specifically, as 
shown in FIG. 15A, when the signal IDO supplied through the input terminal 54 from the sync/ID detector 32 
is "1", the signal LDO goes to logic high "1" level and the signals LD1 through LD4 go to logic low "0" level, 
respectively. When the signal IDO is "2", the signals LDO and LD1 go to logic high "1" level and the signals LD2 
through LD4 go to logic low "0" level, respectively. When the signal IDO is "3", the signals LDO through LD2 

10 go to logic high "1" level and the signal LD3 and LD4 go to logic low "0" level, respectively. When the signal 
IDO is "4", the signals LDO through LD3 go to logic high "1" level and the signal LD4 goes to logic low "0" level, 
respectively. When the signal IDO is "5", the signals LDO through LD4 go to logic high "1 " level. When the signal 
IDO is V, the signal LDO goes to logic high "1" level and the signals LD1 through LD4 go to logic low "0" level, 
respectively. 

15 When the signal SY2 supplied to the input terminal 51 shown in FIG. 14 from the comparator 38 is held 
at logic high "1" level, the state shown in FIG. 5B is presented. More specifically, as shown in FIG. 15B, when 
the signal IDO supplied through the input terminal 54 from the sync/ID detector 32 is "1", the signals LDO and 
LD1 go to logic high "1" level and the signals LD2 through LD4 go to logic low "0" level, respectively. When 
the signal IDO is "2", the signals LDO through LD2 go to logic high "1" level and the signals LD3, LD4 go to 

20 logic low "0" level, respectively. When the signal IDO is "3", the signals LDO through LD3 go to logic high "1 " 
level and the signal LD4 goes to logic low "CT level, respectively. When the signal IDO is "4", the signals LDO 
through LD4 go to logic high "1" level. When the signal IDO is "5", the signals LDO through LD4 go to logic high 
"1" level. When the signal IDO is V, the signals LDO and LD1 go to logic high "1" level and the signals LD2 
through LD4 go to logic low "0" level, respectively. 

25 When the signal SY3 supplied to the input terminal 52 shown in FIG. 14 from the comparator 39 is held 
at logic high "1 " level, the state shown in FIG. 1 5C is presented. More specifically, as shown in FIG. 1 5C, when 
the signal IDO supplied through the input terminal 54 shown in FIG. 14 from the sync/ID detector 32 is "1", the 
signals LDO through LD2 go to logic high "1" level and the signals LD3 and LD4 go to logic tow "0" level, re- 
spectively. When the signal IDO is "2", the signals LDO through LD3 go to logic high "1" level and the signal 

30 LD4 goes to logic low "0" level, respectively. When the signal IDO is "3", the signals LDO through LD4 go to 
logic high "1" level. When the signal IDO is "4", the signals LDO through LD4 go to logic high "1" level. When 
the signal IDO is "5", the signals LDO through LD4 go to logic high "1" level. When the signal IDO is V, the 
signals LDO through LD2 go to logic high "I" level and the signals LD3 and LD4 go to logic low "0" level, re- 
spectively. 

35 When the signal SY4 supplied to the input terminal 52 shown in FIG. 14 from the comparator 3d is held 
at logic high "1" level, the state shown in FIG. 15D is presented. More specifically, as shown in FIG. 15D, when 
the signal IDO supplied through the input terminal 54 shown in FIG. 14 from the sync/ID detector 32 is "1", the 
signals LDO through LD3 go to logic high "1* level and the signal LD4 goes to logic low "0" level, respectively. 
When the signal IDO is "2", the signals LDO through LD4 go to logic high "1" level. When the signal IDO is "3", 
40 the signals LDO through LD4 go to logic high "1" level. When the signal IDO is "4", the signals LDO through LD4 
go to logic high "1" level. When the signal IDO is "5", the signals LDO through LD4 go to logic high "1" level. 
When the signal IDO is "x", the signals LDO through LD3 go to logic high "1" level and the signal LD4 goes to 
logic low "0" level, respectively. 

Incidentally, V represents the case that the signal IDO is other values than "1" to "5". Also, when the signals 
45 SY1 through SY4 are all "0", the signals LDO through LD4 become "0". 

Row of operation of the synchronizing signal generator that has been described so far with reference to 
FIGS. 11 and 14 will now be described. 

Initially, delayed digital data D1, D2, D3, D4 are obtained by delaying the input digital data DO by the delay 
time L, and a signal Dx is obtained by delaying digital data D4 by the delay time 2L 
so Subsequently, the shift amount data PH0 representing the bit shift amount is obtained by detecting bit 
shift information contained in the sync pattern of the digital data DO by the bit shift detector 26. Signals SD0, 
SD1, SD2, SD3, SD4 are obtained by shifting the data by the shift amount represented by the shift amount 
data PH0 by the variable shift registers 27, 28, 29, 30 and 31 . Then, the sync/ID detectors 32, 33, 34, 35, 36 
set data corresponding to positions of sync patterns and data IDO and ID1 of the signals SD0, SD1 , SD2, SD3, 

55 SD4 as {SYNC0, ID0_0, ID1_0}, {SYNC1, ID0_1 f ID1_1} {SYNC4, ID0_4, ID1_4), and digital data SDO and 

SDm (m = 1, 2, 3, 4) are compared with each other. 

The above comparison is expressed by the following equation (4): 

SYNC0 = SYNCm = 2EDC (value of determined sync pattern) 
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IDO = IDO_m + m 
ID1 = ID1_m (4) 

When the above-mentioned equation (4) is established, it is determined that the sync, pattern having an 
interval ml_ is detected. Accordingly, the synchronizing signal SYm outputted from the masking circuit 14 is 
5 made active "1 Then, the signal SYx is obtained by controlling the delay amount by the sync, position corrector 
1 4 on the basts of the value of m When a plurality of synchronizing signals SYm are detected, a delay amount 
is determined in the sequential order of the signal having the smallest value of m. 

Although the temporary synchronizing signal SY1 is obtained when the inertia circuit 13 which generates 
the pulse of the period L is reset by the signal SYx, it is unavoidable that a portion having an interval shorter 
10 than the temporary synchronizing signal SYi is generated. Therefore, the masking circuit 14 is reset by the tem- 
porary synchronizing signal SYi to output the synchronizing signal SYm after the above portion was delayed 
by the delay time L (L clocks) from the temporary synchronizing signal SYi. Thus, it is possible to obtain the 
synchronizing signal SYm by masking the portion having the interval shorter than the temporary synchronizing 
signal SYi. 

15 Simultaneously, the bit shift phase corrector 42 obtains a signal PHL by delaying the bit shift amount data 

PHO obtained when the synchronizing signal SYm is detected in accordance with the delay amount of the signal 

SYx. Then, the bit shift phase corrector 42 supplies the signal PHL to the variable shift register 48 and the 

variable shift register 48 obtains data having a correct phase by bit-shifting the signal Dx supplied thereto from 

the delay circuit 25 on the basis of the signal PHL supplied thereto. 
20 Operation of the synchronizing signal generator shown in FIGS. 11 and 14 will be described more fully 

with reference to a flowchart forming FIG. 16. 

Referring to FIG. 16, following the start of operation, it is determined in decision step S1 whether or not a 

pattern of an incoming signal is coincident with a sync, pattern. If a YES is outputted at decision step S1 , then 

the processing proceeds to the next step S2. 
25 In step S2, data delayed by nL bytes (n = 1 , 2, 3, ...) is bit-shifted by the same shift amount by using position 

information of the detected sync, pattern. Then, it is determined whether or not data obtained by bit-shifting 

is a sync, pattern. Then, there are checked continuity and coincidence of data IDO and ID1 of the one sync. 

block in which the sync, pattern is detected and the sync, block delayed by nL bytes. Then, the processing 

proceeds to the next decision step S3. More specifically, data is delayed by the delay times L to Ln (n = 1, 2, 
30 3, ...) by the delay circuits 21 through 25 shown in FIG. 11 . Then, the sync/ID detectors 32 through 36 determine 

whether the data obtained is the sync, pattern, whether or not the data IDO is continuous and whether or not 

the data ID1 is the same value. 

It is determined in decision step S3 whether the judged results are "OK" or not Specifically, it is determined 

whether or not the bit-shifted data is the sync, pattern, whether or not the data IDO is continuous and whether 
35 or not the data IDO are coincident with each other. If a YES is outputted at decision step S3, then the processing 

proceeds to the next decision step S4. If on the other hand a NO is outputted at decision step S3, then the 

processing returns to step S1. 

It is determined in decision step S4 whether or not the VTR (not shown) or the like is set in the high speed 

playback mode. If a YES is outputted at decision step S4, then the processing proceeds to the next step S5. 
40 If on the other hand a NO is outputted at decision step S4, then the processing proceeds to step S6. 
In step S5, the delay amount D is set to (1 - n)l_ and then the processing proceeds to step S7. 
In step S6, when the value of data IDO is (value of IDO of the first sector - 2), the delay amount D is set to 

(5 - n)L When the value of data IDO is (value of IDO of the first sector - 3), the delay amount D is set to (4 - 

n)L. Similarly, when the value of data IDO is (value of IDO of the first sector - 4), the delay amount D is set to 
45 (3 - n)L Similarly, when the value of the data IDO is (value of IDO of the first sector - 5), the delay amount D 

is set to (2 - n)L. In other cases, the delay amount D is set to (1 - n)L Then, the processing proceeds to step 

S7. 

In step S7, when the delay amount D < L, the delay amount D is set to L, and the processing proceeds to 
the next step S8. 

so in step S8, the inertia circuit 13 corrects the synchronizing pulse by the delay time L Then, position infor- 
mation is delayed by the delay time L and data delayed by 6L is bit-shifted and then outputted. Then, the proc- 
essing returns to step S1. Specifically, the variable shift register 48 latches therein the output Dx supplied 
thereto from the delay circuit 25 shown in FIG. 11 ont the basis of the signal PHL which is the correction output 
from the bit shift phase corrector 42. 

55 Operation of the synchronizing signal generator according to the present invention will be described more 
in detail with reference to FIG. 11 and timing charts forming FIGS. 17A through 17N. 

In FIG. 17A, a solid circle represents that the sync, pattern could be detected. In FIG. 17N, a solid circle 
represents a synchronizing signal obtained when the sync, pattern is detected continuously twice. An open 
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circle in FIG. 17N represents a synchronizing signal generated by the cooperation of the inertia circuit 13 and 
the masking circuit 14 when the sync, pattern is not detected twice continuously. 

When the digital data shown in FIG. 17A is supplied from the reproducing system or digital signal input 
system of the VTR (not shown) or the like, the sync, pattern shown by the solid circle in FIG. 1 7A is detected 

5 as shown in FIG. 17B. The delay circuit 21 delays this signal DO to output a signal D1 which is delayed by the 
time L as shown in FIG. 17C. Then, the delay circuit 22 delays the signal D1 to output a signal D2 which is 
delayed by the time L as shown in FIG. 17D. The delay circuit 23 delays the signal D2 to output a signal D3 
which is delayed by the time L as shown in FIG. 17E. Then, the delay circuit 24 delays the signal D3 to output 
a signal D4 which is delayed by the time L as shown in FIG. 17F. 

10 The signal DO and the signals D1 through D4 outputted from the delay circuits 21 through 24 are respec- 
tively supplied to the variable shift registers 27, 28, 29, 30 and 31. Then, the variable shift registers 27, 28, 
29, 30, 31 output the signals SDO, SD1 , SD2, SD3, SD4 (not shown) by bit-shifting the signal DO and the signals 
D1 through D4 on the basis of the shift amount data PHO representing the shift amount supplied thereto from 
the bit shift detector 26. 

15 The signals SDO, SD1, SD2, SD3, SD4 are supplied to the sync/ID detectors 32, 33, 34, 35, 36, in which 

they are detected in sync, pattern, data IDO and ID1 , and then supplied to the comparators 37, 38, 39 and 40. 
Then, the comparators 37, 38, 39, 40 compare the sync, patterns, the continuity of the data IDO and the co- 
incidence of the values of the data ID1. 

FIGS. 17G, 17H, 171, 17J show the signals SY1, SY2, SY3, SY4 which are supplied from the comparators 

20 37, 38, 39, 40 as compared results. More specifically, when the signal SY1 shown in FIG. 17G goes to logic 
high "1" level when the sync, patterns (encircled by dashed lines) are obtained from both the signals DO, D1 
shown in FIGS. 17B, 17C. The signal SY2 goes to logic high "1" level when the sync patterns (encircled by 
dashed lines) are obtained from both the signals DO, D2 shown in FIGS. 17B, 17D. The signal SY3 shown in 
FIG. 171 goes to logic high "1 " level when the sync, patterns (encircled by dashed lines) are obtained from both 

25 the signals DO, D3 shown in FIGS. 17B, 17E. The signal SY4 goes to logic high "1" level when the sync, patterns 
(encircled by dashed lines) are obtained from both the signals DO, D4 shown in FIGS. 17B, 17F. 

The sync position corrector 41 delays the signal SY1 by the delay time 4L as shown in FIG. 1 7K when a 
value of bit of the signal SY1 shown in FIG. 17G goes to "1", i.e., the signal SY1 goes to logic high "1" level. 
Also, the sync, position corrector 41 delays the signal SY2 by the delay time 3L as shown in FIG. 17K when 

30 the signal SY2 shown in RG. 17H goes to logic high "1 " level. The sync position corrector 41 delays the signal 
SY3 by the delay time 2L as shown in RG. 17K when the signal SY3 shown in FIG. 171 goes to logic high "1" 
level. The sync, position corrector 41 delays the signal SY4 by the delay time L as shown in FIG. 17K when 
the signal SY4 shown in FIG. 17J goes to logic high "1" level. Incidentally, when the signals SY1, SY2, SY3, 
SY4 shown in RGS. 17B, 17C, 17D, 17E go to logic high "1" level (t.e.,seventh portion encircled by dashed 

35 lines in RGS. 17B, 17C, 17D, 17E), the two signals DO, D1 go to logic high "1" level. 

The signal SYx obtained by the sync, position corrector 41 is supplied to the inertia circuit 13. The inertia 
circuit 13 generates the temporary synchronizing signal SYi at every period based on the signal SYx supplied 
thereto from the sync, position corrector 41 , and supplies the temporary synchronizing signal SYi to the mask- 
ing circuit 14. The masking circuit 14 obtains the signal SYm shown in FIG. 17M by masking the temporary 

40 synchronizing signal SYi shown in FIG. 1 7L at its temporary synchronizing signal (encircled by dashed lines 
in FIG. 17L) having a period shorter than other period, and supplies the synchronizing signal SYm through the 
output terminal 46 to the body circuit of the VTR (not shown) or the like as the signal STP. According to the 
above-mentioned processing, the synchronizing signal is detected correctly and therefore data can be repro- 
duced satisfactorily. 

45 How to change the delay amount by the synchronizing signal generator on the basis of ID data will be de- 

scribed with reference to RGS. 18A through 181. In order to describe this operation conceptionally, reference 
symbols appeared in RG. 11 and FIGS. 17A through 17N are not used below. Moreover, in FIGS. 18A through 
181, only the synchronizing signal having the time interval L is detected. 

FIG. 18Ashows the value of data IDO byway of example, and FIG. 1 8B shows input data. The sync, pattern 

so is detected as shown in FIG. 18C, and the signals are delayed by the delay circuits 21 through 25 as shown 
in FIG. 18D. Further, as shown in FIG. 18E, a signal which goes to logic high "1" is obtained both in the signals 
shown in FIGS. 18B and 18C and this signal is delayed. At that time, since a difference between the value of 
data IDO ("94" in FIG. 18E) obtained when the sync, pattern could be detected and the value of data IDO ("99" 
in FIG. 18E) obtained when the sync, pattern could not be detected is "5" as shown by "5" in FIG. 18E, the 

55 delay amount is set to 5 ("5L"). 

FIG. 1 8F shows a signal obtained by the delay processing. The inertia circuit 1 3 generates a synchronizing 
pulse shown in FIG. 18G on the basis of this delayed signal, and the masking circuit 14 carries out the masking. 
According to the above-mentioned processing, the sync, pattern can be detected correctly, and therefore data 
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can be reproduced satisfactorily. 

How the synchronizing signal generator according to the present invention operates when the sync, pattern 
cannot be detected over the periods U 2L, 3L will be described with reference to FIGS. 19A through 19J. 
In FIGS. 1 9A through 1 9J, FIG. 1 9A shows the value of data IDO by way of example. FIGS. 1 9B, 1 9C and 
5 1 9D show the case that the sync, pattern cannot be detected over the period L FIGS. 19E, 19F and 1 9G show 
the case that the sync, pattern cannot be detected over the period 2L FIGS. 19H, 191 and 19J show the case 
that the sync, pattern cannot be detected over the period 3L In FIGS. 19B, 19E and 19H, hatched portions 
show portions from which data are dropped. 

How the synchronizing signal generator operates when the sync, pattern cannot be detected over the per- 
10 iod L will be described with reference to FIG. 19B, 19C and 19D. When the sync, pattern cannot be detected 
over the period L as shown in FIG. 19B, the sync, pattern is detected as shown in FIG. 19C, and the inertia 
circuit 13 generates a synchronizing signal having a period based on the detected sync, pattern as shown in 
FIG. 19D. Therefore, a synchronizing signal can be obtained accurately as shown in FIG. 19D. In FIG. 19D, a 
solid circle represents a portion in which a sync, pattern could be detected, and an open circle represents a 
15 portion in which a sync, pattern could not be detected. 

How the synchronizing signal generator operates when the sync, pattern cannot be detected over the per- 
iod 2L will be described with reference to FIGS. 19E, 19F and 19G. When the sync, pattern cannot be detected 
over the period 2Las shown in FIG. 19E, the inertia circuit 13 generates a synchronizing pulse having a period 
based on the detected sync, pattern as shown in FIG. 19F. Therefore, a sync, pattern can be obtained accu- 
20 rately as shown in FIG. 19G. 

Similarly, how the synchronizing signal generator operates when the sync, pattern cannot be detected over 
the period 3L will be described with reference to FIGS. 19H, 191 and 19J. When the sync, pattern cannot be 
detected over the period 3L as shown in FIG. 19H, the sync, pattern is detected as shown in FIG. 19H, and 
the inertia circuit 13 generates a synchronizing signal having a period based on the detected sync, pattern as 
25 shown in FIG. 191 so that a synchronizing signal can be accurately obtained as shown in FIG. 19J. 

Although the description is overlapped in FIGS. 1 7A through 17N, how the synchronizing signal generator 
operates when the sync, pattern cannot be detected over the periods 4L, 2L and L will be described with ref- 
erence to FIGS. 20A through 20K. 

FIG. 20A shows values of ID data and FIG. 20B shows input data. When data shown in RG. 20B is inputted, 
30 the signal DO from the input terminal 20 and the output signals D 1 , D2, D3, D4 from the respective delay circuits 
21, 22, 23, 24 are brought in the states shown in FIGS. 20C, 20D, 20E, 20F and 20G. 

At that time, the signals SY1, SY2, SY3, SY4 outputted from the comparators 37, 38, 39, 40 go to logic 
high "1" level (signals SY1 , SY2, SY3, SY4 are coDectively shown in FIG. 20H though they are illustrated sep- 
arately in FIGS. 17G through 17J) as shown in RG. 20H when the sync, pattern is obtained from the signal 
35 DO, the signal D1 or D2 or D3. 

Then, bits shown in RG. 20H are respectively delayed as the signal SYx as shown in RG. 201. More spe- 
cifically, as shown in RG. 201, the bits (corresponding to ID data "31" and "30", ID data "21", "20", "19" in RG. 
20A) obtained when the sync, pattern is obtained from both the signals DO and D1 are delayed by "1", i.e., "L" 
as shown in RG. 201. A bit (corresponding to ID data "22" shown in FIG. 20A) obtained when the sync, pattern 
40 is obtained from both the signals DO and D2 is delayed by "2", i.e., 2L as shown in FIG. 201. A bit (corresponding 
to ID data "22" in RG. 20A) obtained when the sync, pattern is obtained from both the signals DO and D4 is 
delayed by "4", i.e., "4L" as shown in RG. 201. 

Thus, when the signal SYx shown in FIG. 201 is supplied from the sync, position corrector 41 to the inertia 
circuit 13, the inertia circuit 13 generates a temporary synchronizing signal SY1 shown in FIG. 20J on the basis 
45 of the signal SYx shown in RG. 20I. Then, though not shown, the masking circuit 14 masks a pulse (sixth pulse 
from left of RG. 20J) having an interval shorter than those of other pulses as shown in RG. 20J. Finally, as 
shown in FIG. 20k, synchronizing signals can be outputted to the portions (shown by open circles in RG. 20K) 
in which sync, pattern could not be obtained except the portions (shown by solid circles in FIG. 20K) in which 
the sync, pattern could be obtained. 
so A probability Pse (sync, error rate) that the synchronizing signal cannot be detected in the processing of 
the above-mentioned synchronizing signal generator will be described below. 

The probability that the 4 bytes of the sync, patterns {SYNC (2 bytes), ID0(1 byte), ID1 (1 byte)} will cause 
an error can be obtained similarly to the aforementioned equations (1) and (2). 

Assuming now that the byte error rate Pbyte = 3 x 10- 3 and that the border of block occurs 1800 times per 
55 second, then the period Nb in which the sync, pattern is not obtained at the border of block is expressed by 
the following equation (5): 
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Nb = 1/1800/Pse 

= 7,48 (hours) ... (5) 

5 

As will be clear from the equation (5), it is to be understood that the synchronizing signal generator ac- 
cording to this embodiment shown in FIG. 11 through FIGS. 20A to 20K can be considerably improved as com- 
pared with the conventional synchronizing signal generator. Therefore, the synchronizing signal generator ac- 
cording to this embodiment can be used satisfactorily in actual practice. In this connection, the period Nb of 
10 the conventional synchronizing signal generator is 1.3 (minutes) as expressed by the foregoing equation (3). 

As described above, according to this embodiment of the present invention, since the sync, pattern is ob- 
tained when phases of bits of two sync, patterns having the intervals U 2L, 3L, 4L, contained in data and 
a relationship of ID data and so on are correct, the probability (sync, error rate) that the sync, pattern cannot 
be detected can be reduced. 

15 Having described a preferred embodiment of the invention with reference to the accompanying drawings, 
it is to be understood that the invention is not limited to that precise embodiment and that various changes 
and modifications could be effected therein by one skilled in the art without departing from the scope of the 
invention as defined in the appended claims. 

20 

Claims 

1. A synchronizing signal generating apparatus for generating a synchronizing signal from digital data in 
which a synchronizing signal formed of a fixed data pattern having a predetermined bit number is inserted 
25 at a predetermined time interval L, comprising: 

delay means for obtaining a plurality of digital data having a delay time of n times (n is a positive 
integer) as long as said predetermined time interval L by delaying said digital data at the unit of said time 
interval U 

bit shift detecting means for detecting a phase coincident with said fixed data pattern by delaying 
30 said digital data at the bit unit; 

a plurality of bit shifting means for bit-shifting a plurality of digital data outputted from said delay 
means in response to detected result of said bit shift detecting means; 

a plurality of synchronizing detecting means for detecting whether or not a plurality of digital data 
bit-shifted by said plurality of bit shifting means and said fixed data pattern are coincident with each other; 
35 and 

synchronizing signal generating means for generating a synchronizing signal in response to an out- 
put signal of said synchronizing detecting means which detected coincidence between said digital data 
and said fixed data pattern. 

40 2. A synchronizing signal generating apparatus according to claim 1 , wherein said synchronizing signal gen- 
erating means is comprised of an inertia circuit which is reset by said output signal of said synchronizing 
detecting means to generate a pulse signal at every said time interval L after said reset time, and a mask- 
ing circuit for masking a first pulse of a pair of pulse signals having a time interval shorter than said time 
interval L when intervals of pulse signals successively supplied from said inertia circuit are less than said 

45 time interval L to thereby output said pulse signals as said synchronizing signal. 

3. A synchronizing signal generating apparatus for generating a synchronizing signal from digital data in 
which a synchronizing signal formed of a fixed data pattern having a predetermined bit number is inserted 
at a predetermined time interval L and in which an identification number whose value is changed at every 
50 said predetermined time interval L is inserted, comprising: 

delay means for obtaining a plurality of digital data having a delay time of n times (n is a positive 
integer) as long as said predetermined time interval L by delaying said digital data at the unit of said time 
interval U 

bit shift detecting means for detecting a phase coincident with said fixed data pattern by delaying 
55 said digital data at the bit unit; 

a plurality of bit shifting means for bit-shifting a plurality of digital data outputted from said delay 
means in response to detected result of said bit shift detecting means; 

a plurality of synchronizing detecting means for detecting whether or not a plurality of digital data 
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bit-shifted by said plurality of bit shifting means, said fixed data pattern and said identification number 
whose value changes in response to said time interval L are coincident with one another; and 

synchronizing signal generating means for generating a synchronizing signal in response to an out- 
put signal of said synchronizing detecting means which detected coincidence among said digital data, said 
fixed data pattern and said identification number. 

A synchronizing signal generating apparatus according to claim 3, wherein said synchronizing signal gen- 
erating means is comprised of an inertia circuit which is reset by said output signal of said synchronizing 
detecting means to generate a pulse signal at every said time interval L after said reset time, and a mask- 
ing circuit for masking a first pulse of a pair of pulse signals having a time interval shorter than said time 
interval L when intervals of pulse signals successively supplied from said inertia circuit are less than said 
time interval L to thereby output said pulse signals as said synchronizing signal. 

A synchronizing signal generating apparatus for generating a synchronizing signal from digital data in 
which a synchronizing signal formed of a fixed data pattern having a predetermined bit number is inserted 
at a predetermined time interval U a first identification number whose value changes at every said pre- 
determined time interval L and a second identification number whose value is the same at the data unit 
of the same content at every said predetermined time interval L, comprising: 

delay means for obtaining a plurality of digital data having a delay time of n times (n is a positive 
integer) as long as said predetermined time interval L by delaying said digital data at the unit of said time 
interval U 

bit shift detecting means for detecting a phase coincident with said fixed data pattern by delaying 
said digital data at the bit unit; 

a plurality of bit shifting means for bit-shifting a plurality of digital data outputted from said delay 
means in response to detected result of said bit shift detecting means; 

a plurality of synchronizing detecting means connected to said plurality of bit shifting means for 
detecting whether or not a plurality of digital data bit-shifted by said plurality of bit shifting means, said 
fixed data pattern, said first identification number whose value changes in response to said time interval 
L and said second identification number are coincident with one another; and 

synchronizing signal generating means for generating a synchronizing signal in response to an out- 
put signal of said synchronizing detecting means which detected coincidence of said digital data, said fixed 
data pattern, said first identification number and said second identification number. 

A synchronizing signal generating apparatus according to claim 5, wherein said synchronizing signal gen- 
erating means is comprised of an inertia circuit which is reset by said output signal of said synchronizing 
detecting means to generate a pulse signal at every said time interval L after said reset time, and a mask- 
ing circuit for masking a first pulse of a pair of pulse signals having a time interval shorter than said time 
interval L when intervals of pulse signals successively supplied from said inertia circuit are less than said 
time interval L to thereby output said pulse signals as said synchronizing signal. 
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FIG. 12 
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FIG. 16 



( Start ) 




Bit-shift nL byte -delayed data by same shift 
amount by using position information. Check 
sync, pattern and determine whether data 
I D 0 are continuous and whether data I D 1 
are coincident with each other . 




When I DO is (IDOof 1st sector-2 ) , D = 
(5-n)L, when I DO is (IDOof 1st sector-3 ) , 
D = (4-n)L, when I DO is (IDOof 1st sector 
-4), D=(3-n)L, and when I DO is (I DO - 
5), D=(2-n)L. in other cases, D=(1-n)L 



When D < L, D=L 

\ ^S7 r S 8 

Correct synchronizing pulse by L . Delay 
position information by L and bit- shift 
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